Résumé. 2014 Abstract. 2014 This article presents the results of work concerned with the reflection of metastable helium atoms with thermal kinetic energy by a monocrystalline surface of molybdenum / 110/, as a function of angle of incidence and degree of oxygen coverage. Measurements were taken with a time of flight method. The reflection coefficient, very low with small angles of incidence, is greater with high angles, and increases with the rate of exposure to a controlled oxygen atmosphere. The form of the reflection lobes is also strongly influenced by these two parameters.
1. Introduction. - The theoretical model developed by Hagstrum [1, 2] implies that the interaction of rare gas metastable atoms with a metallic surface can provide information comparable to that supplied by INS concerning the electronic properties of the surface.
Until recently, research essentially dealt with measurement of the electronic yield of the interaction, and related it to the nature of the surface and to its chemical state [3, 4, 5, 6, 7] . Only recently did the first results appear, obtained by secondary electron spectroscopy [8] . In every case, the authors had to overcome difficulties, both experimental and theoretical.
In the incident beam, it is not only the metastable atoms which are capable of causing secondary electronic emission. This can be done by :
2022 UV photons (21.2 eV and 40.6 eV for helium), 2022 atoms excited to Rydberg levels [9] , 2022 atoms which are neutral at the fundamental level but which have high kinetic energy [10] .
The only way to overcome these problems and eliminate the effect of photons and fast neutral atoms is to use a time of flight method. As for the strongly excited atoms, we have shown [9] that an electrical field of 2 figure 1 supplements the system described elsewhere [7, 9] and satisfies these considerations. (Fig. 4) and to oxygen adsorption (Fig. 5) . As observed by Oliphant [14] and Craig and Dickinson [12] , the decrease in the reflection coefficient with angle of incidence is confirmed by our results ; the reflected atoms, which are practically negligible with small angles, become measurable around 55 degrees and become significant with nearly grazing incidence. This implies that the probability of de-excitation of the metastable atom is directly related to the component of the velocity of the incident atom which is normal to the surface. On the other hand, basing on a direct de-excitation model, Colas and Lamb [15] calculated a significative decreasing of the probability of de-excitation of the metastable atom, when incident angle increases.
As for the influence of oxygen adsorption on the number of reflected atoms, we are inclined to compare this with the results obtained by Denninger [16] Furthermore, it confirms the hypothesis postulated by Hagstrum and confirmed experimentally [9] : for a metal of which the work-function is greater than the ionization potential of the metastable atom, the latter is de-excited by resonant ionization, and the ion is then neutralized by an Auger process.
